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Problem Statement: Why CASCaDE? GfSE ‘ |='

VDA

8 Increasing use of engineering data in
."—*i’i downstream processes through Digital Thread

Need to enable cross-company

. . . igital coll i '

P ang Digital Twins digital collaboration using standards
Model-Based Engineering practices Need to collaborate on model

— emerging in the industry: MBSE, MBD, elements. not documents
MBACcq, etc. '

Increasing shares of Electrics/Electronics

— @ _w. and Embedded Software besides Need for c.ross-domam
=LE collaboration

m-  Mechanics

- % Digital use of data emerging, human use Need to support both digital
QE of data still persisting availability and human readability

Need to support packages inside IT

systems, data spaces and
document-based containers,

- Q"._. Different engagement levels at different
o ! stages across the product lifecycle
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Problem Statement: Why CASCaDE?

g Increasing use of engineering data in

7~ . .
."—»:’i downstream processes through Digital Thread
“# and Digital Twins
Requirement Function
Requirements Functional System

Specification Specification Specification

4 CASCaDE Introduction

VDA

GfSE . .

\@ Need to enable cross-company
digital collaboration using standards
V&YV Characteristic

Mechanical Component

BOM &

Test/ Inspection
Drawing Plan
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Problem Statement: Why CASCaDE GfSE ‘ —

VDA

Model-Based Engineering practices emerging S Need to collaborate on model
in the industry: MBSE, MBD, MBACcq, etc. elements, not documents

Requirements Functional
Specification Function Specification

Absorb radial forces r| R I

olling elements

Inspection I

\V£:AV . Plan

Characteristic A

Requirement

Guide rotating shaft
Inspect outer guide roughness

Handle slight unbalance !

Absorb axial forces = Rolling elements outer guide
R R —
Seal rolling elements Rolling elements inner guide
Keep out splash water or
dust Prevent the rolling elements Sliding seal

from touching each other

Inspect ball dims & roughness

Inspect inner guide roughness

Verify vibration & noise specs

Ensure safe operation
Rolling elements evenly

distributed around the
circumference

Verify long-term wear & tear
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Problem Statement: Why CASCaDE GfSE ‘ —

VDA

:fJ: Embedded Software besides Mechanics

Increasing shares of Electrics/Electronics and \O Need for cross-domain

collaboration

Requirements Functional

Inspection I
Plan

Characteristic A

Mechanical

Component

Inspect outer guide roughness

Requirem ent Specification Function Specification -II
Guide rotating shaft
Absorb radial forces b

»~ Rolling elements
andle lght unbalance (——
Absorb axial forces = Rolling elements outer guide
e ——— S——
Seal rolling elements . Rolling elements inner guide ' w%

Sliding seal

Inspect ball dims & roughness

Inspect inner guide roughness

Keep out splash water or
dust Prevent the rolling elements

from touching each other

Verify vibration & noise specs

Ensure safe operation » Cage
Rolling elements evenly

distributed around the
circumference

Software Component Verify long-term wear & tear

0
001101
100100
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Problem Statement: Why CASCaDE GfSE ‘ |=' ‘ VDA

:>" Digital use of data emerging, human use of ) Need to support both digital

O
QE data still persisting availability and human readability

Digital Use
= Search & Query Information through APIs or URLs
= Link information from/to other Sources

Human Use

= View Information

= Comment and Annotate
Model Elements

= Browse & Navigate
Information

= Share Links

Tool-based Use

= Open Standardized Model Data
in Authoring Systems

= Modify or Enhance existing
Models
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Problem Statement: Why CASCaDE

1

-

Different engagement levels at different stages
across the product lifecycle

Document Info
Record

~o

~— Z

g

Package in

8 CASCaDE Introduction

Package/Scope in
File Data Exchange & Archiving Data Management Systems as Baselines

GfSE . .

VDA

\ Need to support packages as
‘ ’ document-based containers, inside

IT systems, and data spaces

Package/Scope in Data Spaces for
immersive Collaboration
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CASCaDE Architecture

Package/Scope

Package & Model
Meta Data

Visualization &

API Access

Ontology &
Schema

Reauirements

Translation

Models
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Architecture

Mechanical

AutomationML

GfSE ... VDA

Need to enable cross-company
digital collaboration using standards

Need to collaborate on model
elements, not documents

Need for cross-domain collaboration

Need to support packages inside IT
systems, data spaces and document-
based containers,

Need to support both digital
availability and human readability
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Problem Statement: Why CASCaDE

Collaboration scope

* Support company internal and external
collaboration with suppliers

* Support synchronous (Data Sharing) and
asynchronous interactions (Data Exchange)

L Firewal i
Originator Consumer —
— — | —
— w — Resolve Data Bt~ “
= Create ! . Package —ﬁ_____‘m-
| oM [ backage T “
—_—
m ’ | Package
—— —
S g
= By Create/Modify Data Create/Modify [PREs =
—m Immmd Data Package Package Data Package [ W-
— —
e l —
W = PR Web- = N
| Pov 0 Brows —
- =
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Respect data and tools diversity

* Existing tools and formats tend to expand
across their original scope and boundaries,
thus invading adjacent disciplines that already
have their solutions.

* Respect and keep the variety of authoring
tools and data formats involved in
interdisciplinary DE unchanged: Pick up the
data from where they are.

hanical Elsctrical Softwars val
)N - - Ml -
— L 4+ - 4+
9 P L p— E ‘i’m‘ & oo “NX -)____ S °<1l . i \._..',,. ){ gem

GfSE . .

VDA

Semantic integration

* Integration of data/information used in
the collaboration
* Integration of

* Technical data: OMG ReqIF, OMG SysML v2,
STEP AP242, FMI

* Context metadata: ISO STEP, MoSSEC, LOTAR
P5XX
* Uses layered ontology structure
combining the best from both SpeclF
(GfSE) and the Digital Data Package
(prostep ivip)
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Scope of Proposals Sought

GfSE . .

VDA

Standard for Product Lifecycle Collaboration

Metamodel

¢ Schema and Constraints
* Open API

Operations

» Create/Read/Update/
Delete

» Revision,/Tag

* Branch/Merge

» Fork/Synchronize

* Globalize/Localize

¢ Normalize

¢ Integrate = Splice

* Public/Private

¢ Permission

Layered Ontology

e Entity Types

* Relation Types

* Property Types

* Property Value Ranges

¢ Controlled Terms with
National Languages

* Synonyms and Antonyms

¢ Generalization

* Multiple Namespaces

Transformations

* ReqlF

e SysML vl
e SysML v2
¢ STEP

o T

« FMI

* MoSSEC
e other

Complete
product lifecycle,
but limited depth
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The CASCaDE Standard is Modular

Syntax (blue)

= Knowledge Graph with nodes
(artifacts/activities) and edges
(relations)

= Constraints
Semantics (yellow)

= Terms for activities and artifacts
(data objects) at the input and
output

= Terms for relations

GfSE .. VDA

Schema- and Constraint-based Knowledge Graph with Open API
' I
Top-level Ontology
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Define Terms for Activities and Artifacts (Data Objects) GfSk ‘ |='

VDA

z.B. ISO-15288 ,,Implementation”

/ z.B. ,Development”
The standard shall include a /

Business Functio ~N

hierarchical structure of terms with

. s E E ™y
synonyms and other relations SUEAIRES AIMECID
(“Ontology”):

: i Input Artifact ~
* Business functions broken | P — = Activity L1- -4 Output Artifact 1
down to activities | 7 X 1

*  Work products = artifacts / |- *\ ~ ) i\

= data objects 2.B. ,Requirement” \ 2.B. ,3D Model”
l

z.B. ,,Contact Surface” z.B.,,3D Design”



Precursor Technologies

GfSE Specification Integration Facility (SpeciF)

= Combine partial models to a graph
= Simple Schema and Constraints

= Successful real-world projects in Enterprise
Architecture

GfSE | .. VDA

Prostep ivip Digital Data Package (DDP)

= Comprehensive analysis of standards and
data formats in the aerospace and automotive
industries

* Naming recommendation for artifacts and
activities relevant for collaboration

= Test data successfully exchanged between
multiple software products



Precursor-Technology GfSP ‘ |='
SpeclF - Specification Integration Facility (GfSE)

VDA

/

. HTML

Medium/Format

(The Presentation)
S e C I F Notation
) (The Visible)

r,;{:}f "‘1‘.‘\_\. Specification Integration Facility

Integrated Model
(The Meaning)

Objects and Relations
(The Persistence)




A SpeclF data set contains both the the types (,model“)

GfSE .. VDA
and the instances (,data“ = ,,payload”)
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SpeclF Example: Small Autonomous Vehicle (SysML)

e SpectF Leser

Cc @

specif.de/apps/view

W smAV System-model (SysML)

Wookument & A

¥ Requirements AW
¥ Oniginal Requirement Specification
Transport fo Target
Navigation
Safe Driving
Road Driving
Obstacke Avoidance
Lacation as Postal Address

2 Functions

[ Functional Decomposition

¥ @D =

Aimpot ®lesen A Export *SP‘“—-

SysML Block Definition Diagram (bdd)

stereatys - «Oniginal Requirement Specifications

Location as GPS Coordinate

¥ Funcional Decomposition —_—
Drive to Target v
Navigale Text = The Vet shet
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Follow the Road

Select an adequate Speed

Brake in an Emergency

Set Radius

Sel Speed .,

Calculate Accelerations

Sl Acceleration Lelt

Set Acceleration Right

Apply Brake .

Logical Solution .
¥ Physical Solution
¥ Physical Decomposition

LEGO Mindslorms Vehicle

Chassis

Body

Driva Left J
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Support Front
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Alle Modelidiagramme

Transport to Target
Navigation

Safe Driving

Road Driving
Obstacle Avoidance

m Drive to Target

Manoevre the vehicle from the current position to the selected target.

Location as Postal Address
Location as GPS Coordinale

¥ Funchions
¥ Functional Decomposition

Navigate:

Follow the Road

Select an adequate Speed
Brake in an Emergency
Set Radis

Set Speed

Calculate Accelerations
Set Acceleration Left

Set Acceleration Right
Apply Brake

L oical ol

» Navigate

Select a path to get from the current position to the target

u Follow the Road

Keep the vehicle on the selected road.

= Select an adequate Speed

Taking inlo account road condition and weather, select a safe speed.

= Brake in an Emergency

SpeciF Leser

c @

Wl smAV System-model (SysML)

W Dokument & Aussagen
¥ Requirements
¥ Onginal Requirement Specification
Transport fo Target
Navigabon
Safe Drving
Road Driving
Obstacle Avoidance
Location as Postal Address
Locatien as GPS Coordinate
¥ Functions
¥ Functional Decomposition
Drive to Targat
Naigate:

Select an adequale Speed
Brake in an Emergency
Set Radius
Sel Speed
Galculate Accelerations
Sel Acceleration Left
Set Acceleration Right
Apply Brake
Logical Solution
¥ Physical Solution
¥ Physical Decomposition
LEGO Mindsiorms Vishicle

A import

Stereatyp

Take the vehicie to a full stop in the shortest time possible without loosing control over the trajectory.

. m Set Radius

®lesen I Export

GfSE . .| VDA

¥ £ o =

X impot ®lesen A Export

o Spectr

~ ~ Eine Ressource doppeit Kiicken, um dorthin zu navigieren. + m x

= Drive to Target

= Set Radius

Functional
Decomposition SysMLisAssociatedWith

seysnes gaul

= Select an adequate
Speed

A D 4 Road Driving

s Specll:‘

8 Alle Beziehungen
(,Statements”)

sFunctions

«Function»

«Functions

Alle Modellelemente
(,Resources”)



https://specif.de/apps/edit.html#project=P-ad200200057ae27e1653000005dd2afc;view=statements;node=N-FollowtheRoad;import=../examples/SmAV.specifz
https://specif.de/apps/edit.html#project=P-ad200200057ae27e1653000005dd2afc;view=doc;node=N-DrivetoTarget;import=../examples/SmAV.specifz
https://specif.de/apps/edit.html#project=P-ad200200057ae27e1653000005dd2afc;view=doc;node=N-Folder-Functions;import=../examples/SmAV.specifz

Scope of the CASCaDE Ontology

Product Design

Mechanics Electric/ Software
Electronic

@ H O ® O

Product

Use Case
Reguirement
&5 redl Eba
3 "vj v
Product Failure Risk
Function
Product
Malfunction
Organization Context Elements
Role Person Organizaticn Task Project Reference Revision Configuration
Unit

18 CASCaDE Introduction

Others

Variant

GfSE [

Verification i

Validation

Validation
Criterium

Validation Plan

Validation
Boundary

Validstion Run

Validation
Result

rostep vip

Manu-
facturing

Manufacturing
Operation

Manufacturing
Equipment
Component

VDA

Operation
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Different Information Requirements per Use-Case GfSP ‘ |=' VDA
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Different Information Requirements per Use-Case GfSk> ‘

VDA

prostep vip

2
ctufl
- » rmgmen;m

mponent

2 Product 3 Production 4 Manufacturing & 5 Product
Development Development Supply Chain Operation

6 Long-Term
Archiving
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Standardization Timeline GfsSke ‘ |='

rostep vip

VDA

2023 2024 2025 2026

Alignment with LOI ‘ -
* D ¢ o0 —
OMG BoD

Presentation of

MoA, Agreement with prostep
ivip, VDA, GfSE

Establish project
organization & ’
communication

Technical Work
Breakdown structure
aligned with peers

i OMG ManTiS — ‘ ‘ 2025-09 2026-12
Presentation
2024-12

s 2025-12
= D

in ManTIS

Creation of submission
team and start work on
submission

Draft Preparation of RfP

work on submission Finalization Task Force (FTF)

RFP Issuance at OMG

Technical alignment of Recommendation Updates & Pulications

OMG

w== Object
M t L
Gr?:l?emen tandardization
Process

ManTIS DTF ISO PAS

‘ Milestones
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